Complete analysis of cellular nucleotides by two-dimensional thin layer chromatography.
We describe methods for the complete analysis of cellular nucleotides from as few as 10(6) 32Pi-labeled cells in a simple 2-day experiment. Nucleotides are extracted with acid, neutralized, and resolved by two-dimensional thin layer chromatography on polyethyleneimine cellulose. In the first dimension the nucleotides are separated based on the negative charge of their phosphate groups (i.e. cyclic, mono-, di, and triphosphates) and in the second dimension on their content of nucleobases (i.e. Ura, Cyt, Thy, Gua, and Ade). Because the separation is logical, one can predict the chromatographic migration of most nucleotides. By running standards we have determined the chromatographic location of over 90 biologically important nucleotides, nucleotide derivatives, and modified nucleotides from tRNA. We also developed a set of enzymatic and chemical methods to be used in conjunction with the chromatographic separations for verifying the identity of nucleotides and characterizing novel nucleotides. In this paper we use these methods to analyze and inventory the nucleotide content of Salmonella typhimurium in balanced log phase growth. Other potential uses of the method are also described.